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© immunostimulatory remedies containing palindromic DNA sequences. 

© Single-stranded, linear po.ydeoxynbonucleotides with a base number of 10 to 100 containing at teast one 
structure represented by the following general formula: 

5'-X„- • 'XaXzX, Y, Y 2 Y 3 • * *Y n -3* (D 

^ . cr a v v ••• X and Yi Y 2 Y 3 • * \ Y n are each a 

T^XTT^'^-. ^ ^ and Y B are complementary with each other as defined by 
Si & Ortck ) L double-stranded, linear po.ydeoxyribonuc.eotides. in which at least one s.ngle-stranded. 
^J££XZ^ oon-n. at ieast one structure represented by the genera, formula (I). both show 

Stm trZZ: as acUve ingredient, such a specific po.ydeoxyribonuleodde as dsecribeO ,bov 
or ^ZeTLZTc^L against malignant tumors. infects diseases, irnmunodeficency d.seases ana 
autoimmune diseases, with minimized side-effects. 
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This invention relates to immunostimulatory remedies capable of arresting and curing diseases 
susceptible to medicines having immunopharmacological activity, such as malignant tumors, infectious 
diseases, immunodeficiency diseases and autoimmune diseases, by modifying the function of the immune 
system. 

Bacterial preparations, polysaccharides, a variety of low-molecular compounds such as levamisole. and 
various cytokines such as interferon, have been used or investigated as the immunostimulatory remedies 
against malignant tumors, infectious diseases, immunodeficiency diseases and autoimmune diseases. 
However, these remedies do not exhibit satisfactory therapeutic effects and cause a variety of unfavorable 
side effects. Hence, there has been a demand for highly efficacious remedies with minimized side effects. 

On the other hand, some attempts have also been made to apply nucleic acids to the above purposes. 
The complex of polyinosinic acid and polycytidylic acid, which is a synthetic polyribonuleotide ( hereinafter 
abbreviated as RNA ). enhances the activity of mouse natural killer cells ( hereinafter abbreviated as NK 
cells ) which are members of the immune system, and promotes the production of interferon ( hereinafter 
abbreviated as IFN ) which is a regulatory substance in the immune system. It was also proved to be 
efficacious against experimental tumors presumably by immunological mechanism(s). 
Djeu, J.Y.. et al.; J. Immunol.. 122. 175-181 ( 1979 ) 
Levy. H.B.. et aL; Proc. Natl. Acad. Sci. U.S.A.. 62. 357-361 { 1969 ) 

It was reported that a complex of polyadenylic acid and polyuridylic acid ( a synthetic RNA ) is also 
efficacious against experimental tumors. 
Lacour. F.. et aL; Cancer Res., 32. 648-649 ( 1972 ) 

However, these RNAs also cause marked side effects, such as fever, and hence have not yet been put 
into practical use. 

The present inventors formerly discovered that synthetic polydeoxyribonucleotides ( hereinafter abbre- 
viated as DNAs ) have immunopharmacological activity and are efficacious against malignant tumors as 
synthetic RNAs are. ( Japanese Patent Kokai No.33222/1984 ). Unlike the synthetic RNAs. these synthetic 
DNAs may presumably be useful remedies because of their minimized side effects, such as fever, but 
involve the following problems. 

(1) The molecular weight must be high ( 30000 Da or more ) to ensure a satisfactory pharmacological 
activity, and this requires enzymatic synthesis. The products thus obtained, when used as a drug, can 
contain enzymes left unremoved and are very unsatisfactory in terms of safety. 

(2) It is difficult by enzymatic synthesis to accurately control the molecular-weight distribution of the 
products, and hence the molecular-weight distribution is generally different among production lots. This 
is unfavorable in terms of specification setting for drugs. 

Accordingly, when a DNA is employed as a drug, it is most desirable to adopt the one prepared by 
chemical synthesis without using any enzyme, but it is difficult to synthesize a DNA having a molecular 
weight of 30000 Da or more at the present technological level. 

On the other hand, low-molecular ONAs which can be easily synthesized chemically are generally low 
in pharmacological activity and are not generally useful as drugs. 

The object of this invention is to provide immunostimulatory remedies containing, as the active 
ingredient, a chemically prepared DNA, which are high in safety and exhibit enhanced efficacy and 
usefulness as drugs. 

To solve the problems described above, the present inventors had continued intensive studies by 
synthesizing DNAs with various base sequences, and found that ONAs carrying a specific kind of base 
sequences have strong immunostimulatory activity. This invention was accomplished on the basis of these 
findings. 

Thus, this invention relates to immunostimulatory remedies containing, as the active ingredient, a 
single-stranded, linear polydeoxyribonucleotide with a base number of 10 to 100 containing at least one 
structure represented by the following general formula; 

5'-X„ ' • • X3X2 Xt Yi Y 2 Y 3 * ' " Y ft -3' (I) 

( wherein n is an integer from 3 to 50; X,. X 2 , X3/" . X* and Y t . Y 2 . Y,/" . Y n are each a 
monodeoxyribonucleotide; Xi. X 2 . Xa. ---and X„ may be the same or different nucleotides; and bases in 
X, and Y,, in X 2 and Y 2l in X3 and Y 3 . in and in X« and Y n are complementary with each other as 
defined by Watson & Crick ) or a salt thereof, and to immunostimulatory remedies containing, as the active 
ingredient, a double-stranded, linear polydeoxyribonucleotide or a salt thereof, in which at least one single- 
stranded, linear polydeoxyribonucleotide contains at least one structure represented by the general formula 

(I). 
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The struct represented * ft. general « o, this .nven.ion is a s„f monodeo, 
yribonuc.eotides called palindromic «™ c ^^ X ^\5j^ A p ali ndrom,c structure general.y 
Y. are complementary with each other as ^ ^IlI^DNA «d these structures are the 
rneans one of the symmetric ^^^en^n. this structural nomendature 
cognition site •* W ta "J s l ded ON^s "s used also for single-stranded ONAs. for convenience. 

ZZl~!^ « > ~ — - Pa,indrOTiC ^ ° f 

^aT^^ 

alternates repeated se %S in the genera, formula (I) is an -nteger from 3 to SO. 
T ) cannot achieve the purpose of «"' s '" ven "°". desirable 9 structure of , he present invention.wherein G .s a 
The ^^^Z^^O f ^Teoxycytidylic acid and T is a deoxythymidy.ic acid. 
SSS'i'S sid': i «^d the right s,de is 3-termina, in each secuence: 

GAGCTC , TAGCTA, AGGCCT, CATATG, TGTACA, GTTAAC , GATATC, 
GGGCCC, TTGCAA ( n = 3 ) 

GTAGCTAC, AAGGCCTT, GGATATCC, CAGGCu^, 
AGTTAACT ( n = 4 ) 
AGTAGCTACT, GAAGGCCTTC , AGGATATCCT , GCAGGCCTGC, 

AGCATATGCT ( n = 5 ) 

be mentioned the following sequences: 

CGATCG , ATCGAT, TCGCGA. GCGCGC. CGTACG. AGCGCT , 

CGGCCG, GACGTC , GTCGAC, CGCGCG, ACGCGT , CACGTG 1.-3) 



20 r-r^K mKtrr.r r.TftTACAC . 

" vjv-rw a. *^ ^ — / 



25 



30 



35 



40 



ACGATCGT, GATCGATC, ATCGCGAT, CAACGTTG, AGCGCGCT, ACGTACGT, 
TAGCGCTA, ACGGCCGT, CGACGTCG, CGTCGACG ( n - 4 ) 



" GACGATCGTC , CGATCGATCG, GATCGCGATC. GCAACGTTGC , 

CAGCGCGCTG, GACGTACGTC, CTAGCGCTAG , GACGGCCGTC, .CGACGTCG,, 
" ACGTCGACGT, ACAACGTTGT ( n = 5 ) 

component m onodeoxy.iBoouc eo»d» « l.nkod » Wo mo Y ^ (- ^ ^ M 



3 



EP 0 468 520 A2 



to 



15 



^ « „,h =»nri the activity is enhanced very slightly with 
sy n,he,s becomes more « with increasing cha,n .ength and 

base number more than 45. . se nuence represented by the general formula 

^Vese sing.e-stranded. linear ™^*Z£°Z?£» used, as * tne 

i„ and those containing two or more of ^ j 8 ^^ (rom each other, and there may be «n 

e sequences contained may be the ** m ® sequences The sequences other than those of ' orm "j* 
Lte Jing sequence ( or sequences *J but should most pre.erab.y be a repeated 

r£ JESS - - rr r^^^-p-- - — * - r 

If the entire base sequence of the W**"^"^ as GC and AT. the purpose of this mvention 
seq ence of on.y two kinds of r^^SfSS?" he base number of the DNAs shou.d be ,n the 
cannot be achieved as shown ,n the ^^-^eferably from .0 to 80. DNAs w„h base numbers 
range from 6 to 100. preferably from 10 to 100. P DNAs is difficult, 

exceeding 100 shou.d be avoided «^^£5Si« composed of a sing.e-stranded. linear DNAas 
Double-stranded, linear DNA is a double helical compie c v ^ sequence wh.ch 

desert aSe (DNA(A)] and a second DNA(B) or the both must 

a e partial or comp.ete.y comp.emen tary w, (1 , Soch double-stranded, linear DNAs 

^^zzszttzz- — " near 0NAS do as shown 

20 — o, a sin gl e-stranded linear DNA and a double-stranded, .inear DNA are also 

:..i.,h 0 h in this invention. u .. b „ rtuun mftthods using for instance a ONA 

cyanoethylphosphamidite ( for example, a P^"''^^. by remov.ng the by-products and 
the salt of ONA formed is precipitated from its solution so|ution containing a phys.oog.ca. 

Another known method may also be used, m wrucn 

a DNA polymerase using DNA(A) as the template. Fof example . sodl um salts 

These DNAs may also be used in the form of ^ ,nal,y ^ n of DNA 0 , this invention to ad,ust the 

rE^-*"*- — : 

L ONA-PLL weight ratio will be about 4:3 or in combin ation with other 

« L immunostimulatory remedies of this "^"^JEh^ b9 suppressed, or the progress of 

oeTffeciiveiy :ured by drugs having «««« un0 «*^^ to be effectively cured by drugs 
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e < eri nr lost such as agammaglobulinemia and acquired ,m- 

fu nctions of immune system are ° e t diseases^he morbidity of infectious 

rnunodeficiency syndromes. Among the patterns of - hese ds ^ ^ .^.^ wn|Cn cfe 

ma.ignant tumors is high, thus adversely ^^bJX-dnfl « » 

efficacous *f ^ ™^ leases by curing the mafignant tumors and 

Z£^^? r »^?Z%Z ^y be admin.sterd to animal and human 
Single- and double-stranded. I.near ONAs of th-s ,n e » Qr jflt0 the rectum . and the 

bodies 'subcutaneous*, intravenously. ^^X ^^ « *« *»» ° f diSeaS6 ^ « 
suitable administration route ^^.J^^^^^i administration is preferable ,n the case 
conditions of the patient. For example. mQ mg/day whe n administered into the rectum or 

be further prolonged, as required. , Ws invention to animal and human 

When administering single- or double-stranded one a . preferable to appply it the 

bod^s subcutaneously. ^^-^^^iZ^^ M h ™* Z Z 

,orm of an injection prepared by dissolvmg the^NA an q may be menuoned me 

8 ) with a physiological osmotic pressure^ » of Japan , aod aqu eous solutions containing 

isotonic sodium chloride solution ^^^Z^. The single- and double-stranded. ..near ONAs 
salts, cornpounds^addi^or form of an aqueous solution as descr.oeu 

or TXTZZ 3 £d by J£ jnvention . when orally administered to animal and 

JZZSZS ^^I^ZL. granu,e, pi., fine granu.es. tab.ets or syrup, as 

case of common drugs. qna molecule has an important effect upon .ts 

The fact that a spec.f.c base se< l uence and mis is a completely new finding, 
irnmunostimu.atory activity has not been ^/macrophage aerating factor, thu 

ONAs of this invention enhance duCtion 0 f colony-stimulating factor, pro^ e ^e 

Activatina NK cells and macrophages, also enhance the p o q( jmmunostirriuiai ory 

SferaL of -ymphocytes. and are merefore a*< ^°^ es ag , nst exp enmen,a, tumors and 
activity, in addition, these ONAs proved to b *^J™ C fof autoirnai une diseases, through the. r ,m 
experimental models for immunodeficiency ?^ 0NAs is much .ower than that of synthetic 

^stimulatory activity. ^^^^S^ usefu, remedies against m.ignant tumors. 

^ be,ow are Test Methods and ^ * ^^.^3^ - S*i 

S. TM base sequence in each DNA used ^ ^ ^dylic acid ( here.narter 

^ l^STSS- U - as - contro, remedy, was purchased .rom 

* ~ * a Mk-^PlI activity, on the prod uction of r^er^j 
Test Method 1 ( -n-vitro tests on the mouse NJ^ acUyrfy, 

rf0fm ed according «o the known method described in the following literature. 

The tests were performed according io 

Yamamoto. S.. et al, Jpn. 4. Cancer W release assay using VAC- 

pr0 vide d that the N^«^JK£* J plicate measurements and the stance *.« 



35 



40 



45 



rcn. 



50 



55 
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Test Method 2 ( Titration of col^y^tirm^ factor ) 
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~ fomAi^ BALBC mouse to wmch ON A nad been 

•"ss? " s rss ° * . £ ~ «• «■ * 2b7 - m 1 1966 ' 
bal&'c :,'c. « — . * ;T ?~~~3£Z£%z r~v:«7v 
sr « ~"F M '° r J mMS " 1400 ,om a " a 

Stated «~ "» ' emov '" 9 ~ !UK ZTio«»ng 10% FCS and 25 uM 2 .™«:sptoefr.ar,ol ( 

' 5» cells ««. suspended * W *» « 1400 ™ CS " S T, 

^ra^.^ 

ST i. Ws o. «- <*» ~ S» s 1 0.37 MWh* NET«7A: p.oduc. 

» 17't lor 48 hours or* » CO, T«eMyn, «oM « 0 ^ ^ „»d 10. 20 hourr 

m N«w-Enoland Nuclear Co.. Ud. ) «. added, and jnacutu (frMt 0 , Ska , r0 „ c.. 

25 averages - Stimulation Index ( S.I. ) - -as ca.cu.ated. 

* • r.r-P^ence of ConA ( cpm) 

S- 1 - " SdHirtWty incorporated, in the s.bsen 

TestMeinod.,*!^^^ 

rs :r^ ; ^ »™o.^r, . . ,« - ~ « - « - — - 

injected into the right flank of the mice imolantation , a solution of ONA in PBS was repeatedly 

' Beginning from four days after the tumor «J**J^ ^ ^ test animals were tailed 

adminiLed into and around the ^T^eZT^ weight was measured. 
30 days after the implantation: the tumors were 

— Ml# qpoaratelv lyophilized dead cells of 

Male SO rats ( seven weeKs old ) were b ^ f ^ 
Mycobacterium tuberculo^ ( Aoyama 8 f££m* 0.. mi of this suspension was n.ected 

ii ^id paraffin ( mW&cS: Inc. ) at a « nce *"^^Jes»a to induce adjuvant arthritis. A solufon of 
into a hind-leg pad of the above test rats under ^TJ^f „ days after adjuvant admin.stradon 
Sna in PBS was then administered subcutaneous £1*5. 7. ^ » ^ Qf {ootpad: ^ pos, .on 
The extent of secondary inflammation ^""^T^ I ad. and the footpad volume under th.s 
7 mm above the knee joint of ^ defined " 
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Test Method 7 ( Acute toxicity test in mice ) 

" . a tmrR mice ( 10 mice per group ) intravenously (iv ) or intraperitoneal^ ( 

.o^^nTof^ 

S.ock solution 0, .iruses . « ■ * > ^ '< 

«»^olO^F OT tl»o«d W . n «^ W>^^• ONA .a, admin.s.eied 

AZT1 used « • CO"" 1 " aS ma as a s^ution in PBS. five weeks after the virus infection, 

intraoenloneally ever, da, in an maM oil "S-^^WMO medium com**, 10% PCS al a cell 
me ^~T^2ZEZZ SKS- " * 20 nours on*, 5% CO, in me presence 0. 

Test Method 9 ( Quantitation of ONA ) 

~ " i. . h «o, / nH 70 ) and the absorbance at 260 nm was 

concent,.*™ ol DNA mat g.«e an absoroanoe ol I -as 20 ng/m 

invention ) 

a — o. , ■ -. — - vrrss. - L^2rs?iX™CSi2 s °« 

corn starct, and 35 g ol cry**". <**»»*" To" hours. Magnesium sl.arate ( 2 g 1 -as men 

machine. 

^ ; < P^on o, a-, sfi-t - ~s seaa ! sa» s= ss* - e 

in vention ) 

TL- o, 5 9 0, so*. - - «rrro"-™ - 
^^^^^^^^ 

ONA of this Invention ) 

^!nT=^ 

giving injections. 
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Example 4 

. ■ iwimmte structure have stronger immunopharmacological activity than 

The fact that DNAs cootaimng pa ^^^^^ the following experiments. . 
mose containing no palindromic s^^ 45 containing a palindrom.c 
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Test Sample Number of 3ases Concn. 



ControL 
Sequence 1 



45 



TO 



15 



Sequence 2 



45 



0 
10 
50 
100 
500 
10 
50 
100 
500 



NIC-Cell Activity 
14.3*1 .3 
23.4*2.6 
56.3*3.4 
65.3*4.1 
60.4±3.9 
14.1*1 .1 
15.0±2.0 
20.0*2.2 
17.9±2.1 



25 



30 



.•Concn." means the final concentration of DNA ( jxg/wl ) 
during the mouse spleen cell culture. 
-Control" .means the case in which the spleen cells 
were cultured in a medium containing no DNA. 



Corson ^ ^een - ^^^Z^^^ 
35 ( Sequence 4 ) ( Table 2 ). 

Table 2 ^ 

! Z PA<?es NK-Cell Activity 
Test Sample Number of Cases 



40 



45 



50 



Control 

Sequence 1 

Sequence 3 

Sequence ^ 



45 
30 
30 



1 4.8±0.4 
57.1±2.2 
4S.9±2.1 
15.0±1 .4 



Each DMA was added to spleen cells to give a 
final concentration of 60^g/ml. 
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as reD .ace d with a reused sequence o, nuclides (TO), a strong activity to 
C^VrSraStv 5. - ONM Seance 3) < ^ > ^ , > ^ 

9 The DNA ( Sequence 7 ). which ,s o.^ ne same s*uctu ^ ^ ^ , h 

rprs^«™ s? » M NKce " " ,ik * ,no 

activity than that ot the DNA ( Sequence 3 ) ( Table ). 



T5 



2S 



35 



40 



45 



SO 



Table 3 



Test S^9}^_J^21^^^ 
Control 



Sequence 3 
Sequence 5 
Sequence 6 
Sequence 7 
Sequence 8 



30 

30 

30 

29 

29 



43 . 6t2 . 5 
15.8+1-5 
45.3±2.3 
15.4±1 .4 
50.9±1 .9 



flnal concentration of SO 



Table 4 



~ " f p- ses NK-CeLl Activity 

Test Sample Number of cas e^ 

■ " 14.2±0.9 

Control 

Sequence j 

0 45.3±2.G 

Sequence 9 

70 51.4-2.8 
Sequence 10 ^ 



final concentration of 50 ^g/al. 



Example 5 
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♦e H^nn^ratPri that the same is true of palindromic structures other than the 

Th h e Tr*srrE^ ™« °* mese pa,indromic 

one shown .n Example 1 (GACfa 1 ~> ft * 9 ma „. activity than rjNAs not containing these structures, 
structures exhibited a ^ ^^S?^^^ same structure as the ONA ( Sequence 3 
The ONAs ( Sequences 11 and 12 > whrih *.*o ^ ^ (AQCGCT an(J 

5 a^?J^S^S2.^ ™v,tv ,iKe the ONA , Sequence 3 ) ( Tab-e S >. 



w 



15 



20 



25 



30 



35 



40 



45 



50 




nw a was addGd to spleen cells to a 
final concentration of SO^gMl. 

palindromic structure each had a strong activity ( Table 6 ). 



55 





Table 


6 




Test Sample 


Palindrome NX-Cell Activity 


Control- 






14.3+0.4 


Sequence 3 


GACGTC 




46.2+1 .5 


Sequence 1 3 


None 




1 4.4±1 .0 


Sequence 1 4 


GACGTC 




49.1 ±1 .6 


Sequence 1 5 


CGATCG 




48.7+0.9 


Sequence 1 G 


ATCGAT 




43.5+1 -2 


Sequence 1 7 


TCGCGA 




44.3+0.9 


Sequence 1 8 


GCGCGC 




40.4+0.5 


Sequence 1 9 


CGTACG 




42.9+0.7 


Sequence 20 


CGGCCG 




43.5+0.9 


Each DMA was 


added to 


spleen 


cells to a 


final concentration of 


50 jLql 


ml . 
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low activity. 



w 



15 



25 




30 Example 7 
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— ' h ccocica. activity o, DNAs containing a palindromic structure depends 

The fact that the immunopharmacotog.ca a. tiv.ty experiments. 
on the mo.ecu.ar length was discovered from the of th ^ ( 25 through 32 

Comparison of the activity to augment * NK ^> ^ J of molecula , lengths ( number of 



40 



45 



50 



55 
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Table 0 



15 



20 



25 



Test Sample number of Gases NX-Cell Activity 



Control 
Sequence 25 
Sequence 26 
Sequence 27 
Sequence 28 
Sequence 29 
Sequence 30 
Sequence 31 
Sequence 32 
Each DNA waTadded to spleen cells to a 
final concentration of 50 yg/ml. 



G 
10 
15 
20 
30 
45 
60 



14.0+1 .0 
1 4.5 + 0 .0 
25.1±1 .2 
28.8±1 .3 
37.9+1 .2 
45.6±2.1 
55.3+1 .3 
55.0+2.0 
57 , 1 +2 . 4 



30 Example 8 

"immunopharmacologicalac^ 

This was demonstrated by testing the act,v,ty of the DNAs (Sequences 33 t^ g , ^ 
NK-cell activity. These DNAs were of much the same structure as the ONA M I ^ uenc 
3S of the t^cture was replaced with at least one palindrom.c structures (GACGTC) ( Table ,. 



40 



45 



50 



55 




Each DNA was added to spleen cells to a 
final concentration of 20 ^g/ral. 

The ONAs , Sequences 37 through 39 ) composed of repeated palindromic structures a,so had me 
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activity to augment the 



NK-cell activity ( Table 10 



15 



Table ^0 




Each DNA was 



added to spleen ce 



lis to a 



final concentratio 



n of 20 ^.g/ml 



20 



• Example 9 component base { 



Table n 



30 



35 



40 




Control 
Sequence 3 

Sequence 40 GCGCGC 

Sequence^41 ATATAT 

Each DNA was added to spleen cells to a 
final concentration of SO^g/ml. 

a r fnr a DNA to exhibit a satisfactory 

me iuia AT-arrav are unfavorable, 

repetition of GO or A -array 

so Example 10 * d ced interferon ( hereinafter abbre- 

Single-stranded. Knear DNA. ^^^^^ as MAF \ of 45 had an io-vitro 
viate d i .FN ) and ^ n L^ structure with , .base nurnbe oMSh* an ^ 

• ?r n l^N L MAF ^ moose sp.een ce.-s. but the acfv.ty C the ( 
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15 







Table 


12 




Test Sarnole 


Number of 
Bases 


Concn . 


J.CLI lit*- 

(IU/ral) 


\\K? Activity 
' *• ) 


Control 




0 


/ c 
* D 


0 . 0±0 . 5 


Sequence 1 


45 


10 


56 


15.2i1J 






100 


362 


25.1>2.3 


Sequence 2 


45 


10 


10 


3.2±0.7 






100 


22 


10.9±0.6 



••Concn." indicates the final concentration (ug/ml) 
of DNA added to mouse spleen cells. 



Example 1J_ 

2S ing factor ( hereinafter abbrev.ated as CSF ). An .ntrave ^ ^ 

DNA ( Sequence 2 ) withour palindromic structure. 



30 



35 



40 



Table 13 



45 



so 



55 



1 . Time after Administration dum ber oggColonie, 

Test Sampl e f hour ) K - ' — L - 

Control 

Sequence 1 



Sequence 2 





p 


0 




1 


4 






10* 


J 






35** 


•J 




12 


12* 


24 


3 


1 


2 


3 


2 


6 


3 


12 


5 


24 


1 



Each DUk was administered in an amount 
*: P <0.05, **: P<0.01 ( by Student's t 



of 5mg. 
-test ) 
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" nmo ,ed in mice to "hich 5 mg of the pa.indrome- 

ConA-stimu.ated proliferation * ^^J^S^n administered ( Table .4 ). Ho.eve, no 



10 



IS 



20 



Table 14 



25 

The above results demonstrated tnai u 
30 immnopharmacological activities. 

Example 13 q( 4g was adrn jnistered to 




40 



45 



50 



55 
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Table 15 



w 



15 



20 



25 



Test Sample 


Dose 


1/U3) 


Tumor Weight 
(ci±SD) 


% Suppression 


Control 




0 


2.55*1 .20 


0 


Sequence 1 


10 


x 5 


1 .85 + 0.91 


27 




100 


x 6 


0.25±0.62 


90 


Sequence 2 


1 0 


:; o 


2.46±1 .30 


4 




100 


:< 6 


2.1 5±1 .16 


16 



group consisting of eight heads ), and, beginning from 
four days after implantation, the test samples were 

... . • j v^Himoranv P.verv other day for a total 

aomimsotiica ^i"^^" * ... „ 

of six times- The tumor weitht was measured 30 days 
after implantation. 



30 



35 



40 



45 



Example 14 

. . ^ m r„^, nMA / <^nuence 1 ) containing a palindromic structure was effective in 
was observed with the ONA ( Sequence 2 ) without palindromic structure. 

Table 15 

Inflanroation Inde:c (0) 



so 



55 



Tect Sample 



. , io Days 14 Days 17 Pays 21 Days 20 Days 

Control 9.8*2.0 43.7,5.2 55.3,8.1 65.7*0.4 59.1*3.7 

SQquencel 2.1*1.3** 30.3,3.2* 33.2*5.5* 49.2*5.6* 52.0*9.3 

Sequence 2 8.2*2.5 42.2*5.3 54.7*7.6 62.2*0.2 56.1*5.3 



The extent of secondary inflammation after adjuvant 
injection is expressed by the fractional increase in 
footpad volume. 

The dose of DNA was 2 mg/rat. P<0.05. **' P< 0 ' 01 

( Student's t-test ) 
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Examoie 15 



with the ONA ( Sequence 2 ) without palindromic structure. 



w 



15 



25 



Test Sample Dose 



Table 17 

Protein Content in the Urine {ng) 



Control 
Sequence 1 


0 

0.03 
0.3 


0.7i0.5 
0 .7±0 .5 
0.7±0.5 


4.0±2.6 

3.1±1 -0 
3.3±1 .S 




3 


r\ r . A A 
KJ . O - u . - 


3 , 5±1 .3 


Sequence 2 


0.03 
0.3 


0.7±0.6 

0.5±0.4 


4.1 ±2.3 
3.5±1 .6 




3 


0.7 ±0-5 


3.9±3.0 



30 



35 



45 



SO 



55 



Protein Conte nt in the Urir.e (nig) 

Test Sample Dose . " 

(mg/kg) After 8 VJeeks After 12 Weeks 



Control 
Sequence 1 



Sequence 



0 

0.03 
0.3 

3 

0.03 
0.3 

3 



7. 1*13. S 
2.5+3.1 
1 .7±1 .1* 
3.2*5.3 
7.3*9.5 
5.3±5.2 
5.4+4.0 



13.6*22.2 
4.5*6.1 
8.6*12.3 
9.7*16.1 
12.6*6.2 
10.7*12.3 
13.0*18.3 




sTceptib.e to drugs with imrnunopharmacolog.cai a^ty. 
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Example H3 

to that of the former ( Table 18 ). 



is 



Table 13 

Test ^molTconc n. frg/ml) m(-CelW ^ctivity_ 



Control 
Sequence 1 

Sequence 42 



0 


1 4 .2*0 .5 


10 


21 .6±1 .2 


100 


44.0+2 .1 


10 


19.9±1 .5 


100 


A 1 C ^1 1 

*i / . -/ — w . ' 
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Example 17 



35 



40 



45 



Table 19 



1 71* rt n it in the Portion NK-Cell Activity 

Test Sample^ITi^ " 

- — : — 13.3 + 0.9 



Control 
Sequence 43 
Sequence 44 
Sequence 45 
Sequence 46 
Sequence 47 
Sequence 48 



G 
A 
T 
C 
GC 
GA 



13.3+0.9 
5 4.4+2.4 
32.1±1 .7 
26.9±1 .2 
16.5±0.9 
25.0*1 .0 
26.3+1 .1 



50 



Each DMA was added to spleen cells to a 
final concentration of SO ^g/ml. 



55 Example 18 

• „ ,rr3- structure in the palindromic structure had a stronger activity :o ^ 
ONAs containing the 5 -CG-3 structure ,n I m P ^ 
the NK-cel! activity man those without the 5 -CG 3 struciu v 
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Table 20 



Test Sample PAlindrome UK-Call Activity 



Control 
Sequence 1 1 
Sequence 1 2 
Sequence 49 
Sequence 30 
Sequence 51 
Sequence 5 2 
Sequence 5 3 
Sequence 54 
Sequence 55 
Sequence 3 
Sequence 56 
Sequence 57 
Sequence 58 
Sequence 59 
Sequence 50 
Sequence 61 
Sequence 62 
Sequence 63 
Sequence G4 
Sequence 65 
Sequence 66 



AACGTT 
AGCGCT 
CGATCG 
ATCGAC 
TCGCGA 
GCGCGC 
CGTx\CG 
AGCGCT 
CGGCCG 
GACGTC 
GTCGAC 
CGCGCG 
ACGCGT 
AAGCTT 
TTATAA 
TAT AT A 
AGTACT 
GAATTC 
CTGCAG 
AAATTT 
CCT&CG 



12.3-0.6 
50.0*1 .3 
40 . 2i1 .9 
47.7*1 .4 
47 .0*1 -6 
47.0±2.0 
46.9±1 .2 
46.6*1 .9 
45 . 7 1:1 .0 
44,2*1 .7 
42.1*1.5 
42.0*1 .3 
40.1 ±1 .4 
39.5*1 .5 
20.1 ±0.0 
19.9±0.5 
18.3*0.4 
lS.0i0.7 
17.7*0.6 
17.5*0.5 
17.5*0.7 
17.0*0.7 



Each DMA was added to spleen colls to a 
final concentration oE 50 ^/ml. 



Example 19 

,„ infected with LP-BMS viruses ( ^^^T^^^^^ 
activity of the .ymphocytes was not enhanced by '^J^gJ^, , , containing , palindromic 
virus-infected mice to which % £££ IkZ activity of the .ymphocytes ( Tao.e 

structure had been adm.n.stered. IL-2 was 10 e ""^ c d jn me unstimulated lymphocytes 

21 ). The degree of enhancement was nearly the same as that ooserveo in 



19 



EP 0 468 520 A2 



of normal mice and the IL-2-stimulated lymphocytes of infected mice to which AZT ( aadothymidine^ a 
tZTl^OS ) had been admin.stered. But no such effect was observed with the s,ng,e-stranded. ..near 
ONA ( Sequence 2 ) without palindromic structure. 

Tabic 21 



10 



15 



20 



25 



Administered IL _ 2 Addition UK-Call Activity 
;-iouse Remedy Z 



normal 



Hone 



Infected Control (PBS) 



Infected Sequence 



Infected Sequence 2 



Infected 



AZT 



7.0±0.9 
23 . 5±1 .5 
1 .1*0.4 
1 .1±0.2 
5.9±0.S 
24.1 ±1 .4 
3.3*0.9 
3.5t0.7 
1 .9±1 .0 
21 .4±0.6 



30 



35 



Example 20 

without palindromic structure ( Table 22 ). 



40 



45 



50 



55 
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Table 22 



Test Sample ^ _ 



10 



;iousc _ 

Di\L3/c Control 

Sequence 1 
Sequence 2 

SCID Control 

Sequence 1 
Sequence 2 



5.2-0.5 
15.4*0.7 
5.4-0.3 
1G.3±1 .0 
43.9±1 .5 
20.0±1 .1 



<4 
1 2C 
<4 
1 6 
256 
16 



20 



25 



30 



_-^T7^T^- -lis to a final 
concentration of 20^/^1. 

- m -sur»d at an E:T ratio of 25:1- 
NK-ccll activity was measure a 

„ • c amn ip« 19 and 20 that the single-stranded, linear 
lt was de monstrated from the restoring , at least partia.ly ) the 

ONAs of this invention ^l^S^^^ ^ 
immunological functions of immunodeficiency 

, , 3 , with a base number of 45 and 30. 

23 ). 



35 



40 




45 



50 



DMA ( Sequence 1 ) 



DKA ( Sequence 3 ) 
polyI:C 



iv 

tp 
iv 

ip 
iv 

i? 



>1000 
>500 
>1000 
0 



,„ ,«„n ***** — — -riTJSS S £TS 2 «: «: * * 
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SEQUENCE LISTING 

Sequence No.: 1 

Length of sequence: 45 

Type of sequence: Nucleic acid 

Type of Chain : S i n g I e - stranded 

Topology: Linear 

Kind of sequence: Other nucleic acid; synthetic ONA 
Features of sequence: P: Contains palindrome (6ACGTC) 
ACCGATGACG TCGCCGGTGA CGGCACCACG ACGGCCACCG TGCTG 

Sequence No . 2 

Length of sequence: 45 

Type of sequence: Nucleic acid 

Type of Chain : Single- stranded 

Topo logy: Linear. 

Kind of sequence: Other nucleic acid; synthetic DNA 
Features of sequence: 

AAAAGAAGTG GGGTGCCCCC ACGATCACCA ACGATGGTGT GTCCA 



Sequence No . : 3 

Length of sequence: 30 

Type of sequence: Nucleic acid 

Type of Chain : Single- stranded 

Topo logy: Linear 

Kind of sequence: Other nucleic acid; synthetic ONA 
Features of sequence: P.: Contains palindrome (GACGTC) 
ACCGATGACG TCGCCGGTGA CGGCACCACG 
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Sequence No . : 4 

Length of sequence: 30 

Type of sequence: Nucleic acid: 

Type of Chain : S i no I e- stranded 

Topologty: Linear 

Other nucleic acid; synthetic ONA 
Kind of sequence, ucner 

Features of sequence: 

GGTGACGGCA CCACGACGGC CACCGTGCTG „ 



Sequence No . : 5 

Length of sequence: 30 

Type of sequence: Nucleic acid 

Type of Cha^n : S i ng I e - stranded 

Topologty: Linear 

K1 „, : 0. .i." »""••"• ™ A 

Features of sequence: 
ACCGATGACT GCGCCGGTGA CGGCACCACG 



Sequence No .: 6 

Length of sequence: 30 

Type of sequence: Nucleic acid 

Type of Chain : S i ng I e- stranded 

Topologty: Linear 

„• other nucleic acid; synthetic DNA 
Kind of sequence- Other 

• P- Contains palindrome (GACGTC) 
Features of sequence. P. Conta.ns v~ 

ACCGATGACG TCGCCGTGGA CGGCACCACG 



23 
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Sequence No.; 7 

Length of sequence: 29 

Type of sequence: Nucleic acid 

Type of Chain : S i n 9 I e - stranded 

Topo I og ty : Li near 

Kind of sequence: Other nucleic acid; synthetic DNA 
Features of sequence: 
ACCGATGAGT CGCCGGTGAC GGCACCACG 

Sequence No.: 8 

Length of sequence: 29 

Type of sequence: Nucleic acid 

Type of Chain : Single- stranded 

Topologty: Linear 

Kind of sequence: Other nucleic acid; synthetic DNA 
Features of sequence: P: Contains palindrome (GACGTC) 
ACCGATGACG TCGCCGGTGA CGGCACCAG 



Sequence No.: 9 

Length of sequence: 30 

Type of sequence: Nucleic acid 

Type of Chain : Single- stranded 

Topologty: Linear 

Kind of sequence: Other nucleic ac i d ; synthetic DNA 
Features of sequence: P s Contains palindrome (GACGTC) 
GACGTCGCCG GTGACGGCAC CACGACCGAT 
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Sequence No.: 10 

Length of sequence: 30 

Type of sequence: Nucle.c acid 

Type of Chain : Single- stranded 



Topologty: Linear 



nthflr nucleic acid; synthetic DNA 
Kind of sequence: Other nucleic 

t cauence- P: Contains palindrome (GACGTC) 
Features of sequence- 

ACCACGACCG ATGACGTCGC CGGTGACGGC 



Sequence No . : ' 1 

Length of sequence: 30 

Type of sequence: Nucleic acid 

Type of Chain : Single- stranded 

Topologty: Linear 

nC9 - Other nucleic ac i d ; synthetic ONA 
Kind of sequence- ucner 

f sequence: P: Contains palindrome (AACGTT) 
Features of sequence. 

ACCGATAACG TTGCCGGTGA CGGCACCACG 



Sequence No . : 12 

Length of sequence: 30 

Type of sequence: Nucleic acid 

Ty pe of Chain : S i ng I e- stranded 

Topologty: Linear 

F „ tur „ '= «•-»'"• ^ indrome <A65SCT> 

ACCSATAOCG CTSCC8GTSA CGGCACCACS 
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Sequence No.: 13 

Length of sequence: 30 

Type of sequence: Nucleic acid 

Type of Chain : Single- stranded 

Topologty Linear 

Kind of sequence: Other nucleic a c i d ; synthetic ONA 
Features of sequence: 
TC6GTGCAGG GAATGTCGCA GGACCCGGTC 

Sequence No . : 1 4 

Length of sequence: 30 

Type of sequence: Nucleic acid 

Type of Chain : Single- stranded 

Topologty: Lfn ear 

Kind of sequence: Other nucleic a c i d ; synthetic ONA 
Features of sequence: P: Contains palindrome (GACGTC) 
TCGGTGGACG TCATGTCGCA GGACCCGGTC 

Sequence No . : 15 

Length of sequence*. 30 

Type of sequence: Nucleic acid 

Type of Chain : S i ng 1 e- Stranded 

Topologty: Linear 

Kind of sequence: Other nucleic ac i d , synthetic ONA 
Features of secuence: P: Contains palindrome (CGATCG) 
TCGGTGCGAT CGATGTCGCA GGACCCGGTC 
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Sequence No.: 16 

Length of sequence: 30 

Type of sequence: Nucleic acid 

Type of Chain : Single- stranded 

Topoiogty: Linear 

Kind of sequence: Other nucleic acid; synthetic ON A 
Features of sequence: P: Contains palindrome (ATCGAT) 
TCGGTGATCG ATATGTCGCA GGACCCGGTC 

Sequence No . : IT 

Length of sequence: 30 

Type of sequence: Nucleic acid 

Type of Chain : S i ng i a - stranded 

Topo i og ty : Linear 

Kind of sequence: Other nucleic a c i d ; synthetic ONA 
Features of sequence: P: Contains palindrome (TCGCGA) 
TCGGTGTCGC GAATGTCGCA GGACCCGGTC 

Sequence No . • 18 

Length of sequence: 30 

Type of sequence: Nucleic acid 

Type of Chain : Single- stranded 

Topo logy: Linear 

Kind of sequence: Other nucleic ac i d ; syn t he t i c DNA 
Features of sequence: P: Contains palindrome (GCGCGC) 
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TCGGTGGCGC GCATGTCGCA GGACCCGGTC 

Sequence No.* 19 

Length of sequence: 30 

Type of sequence: Nucleic acid 

Type of Chain : Single- stranded 

Topology: Linear 

Kind of sequence: Other nucleic acid; synthetic DNA 
Features of sequence: P: Contains palindrome (CGTACG) 
TC6.GT6CGTA CGATGTCGCA GGACCCGGTC 

Sequence No . : 20 

Length of sequence: 30 

Type of sequence: Nucleic acid 

Type of Chain : S i ng I e - stranded 

Topology: Linear 

Kind of sequence: Other nucleic acid; synthetic ONA 
Features of sequence: P: Contains palindrome (CGGCCG) 
TCGGTGCGGC CGATGTCGCA GGACCCGGTC 

Sequence No . : 21 

Length of sequence: 30 

Type of sequence: Nucleic acid 

Type of Chain : Single-stranded 

Topo I ogy : L i near 

Kind of sequence: Other nucleic acid; synthetic DNA 
Features of sequence: P: Contains palindrome (GACGTC) 

28 
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AAAA6AAGTG GGGACGTCTT ACGATCACCA 

Sequence No . : 22 

Length of sequence: 30 

Type of sequence: Nucleic acid 

Type of Chain : Single- stranded 

Topology: Li near 

Kind of sequence: Other nucleic acid; synthetic ONA 
Features of sequence: P : Contains palindrome (GGACGTCC) 
AAAAGAAGTG GGGACGTCCT ACGATCACCA 

Saquencs No . : 23 

Length of sequence: 30 

Type of sequence: Nucleic acid 

Type of Chain : S i ng I e - stranded 

Topology: Linear 

Kind of sequence: Other nucleic acid; synthetic ONA 
Features of sequence: P: Contains palindrome (C66ACGTCCG) 
AAAAGAAGTG C6GACGTCCG ACGATCACCA 

Sequence No . : 24 

Length of sequence: 30 

Type of sequence: Nucleic acid 

Type of Chain : Single- stranded 

Topology: Linear 

nfh fl f nucleic acid; synthetic ONA 
Kind of sequence. Other nuciei<- 

o. r rt ntains palindrome (ACGT) 
Features of sequence. P • Contains pai 
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AAAAGAAGTG GGAACGTCTT ACGATC ACCA 



Sequence No . 25 

Lena th of sequence: 6 

Type of sequence: Nucleic acid 

Type of Chain : Single- stranded 

Topology: Linear 

Kind of sequence-:- Other nucleic acid; synthetic ONA 
Features of sequence: P: Contains palindrome CGACGTC) 
GACGTC 



Sequence No . : 26 

Length of sequence: 10 

Type of sequence: Nucleic acid 

Type of Chain : Single -stranded 

Topo I ogy : Li near 

Kind of sequence: Other nucleic acid; synthetic ONA 
Features of sequence: P: Contains palindrome (GACGTC) 
ATGACGTCGC 

Sequence No . : 27 

Length of sequence: 15 

Type of sequence: Nucleic acid 

Type of Chain : Single - stranded 

Topo I ogy : Linear 

Kind of sequence: Other nucleic acid; synthetic ONA 
Features of sequence: P: Contains palindrome (GACGTC) 



30 



EP 0 468 520 A2 



CCGATGACGT CGCCG 

Sequence No.". 28 

Length of sequence: 20 

Type of sequence: Nucleic acid 

Type of Chain : S i n o I e - stranded 

Topology: Linear 

Kind of sequence: Other nucleic acid; synthetic ONA 
Features of sequence: P: Contains palindrome (GACGTC) 
GACCG.ATGAC GTCGCCGGTG 

Sequence No . : 29 

Length of sequence: 30 

Type of sequence: Nucleic acid 

Type of Chain : Single - stranded 

Topo logy: Linear 

Kind of sequence: Other nucleic acid; synthetic ONA 
Features of sequence: p: Contains palindrome (GACGTC) 
TGACAGACCG ATGACGTCGC CGGTGGACGG 

Sequence No . : 30 

Length of sequence: 45 

Type of sequence: Nucleic acid 

Type of Chain : S i ng I e- stranded 

Topo I ogy : Li near 

Kind of sequence: Other nucleic acid; synthetic ONA 
Features of sequence: P: Contains palindrome (GACGTC) 
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CCAGTGATTG ACAGACCGAT GACGTCGCCG GTGGACGGC7 CAGTG 

5 

Sequence No.: 31 
Length of sequence: 60 

w 

Type of sequence: Nucleic acid 
Type of Chain S i n g I e -stranded 
'5 Topology: Linear 

Kind of sequence: Other nucleic acid; synthetic 0 N A 
Features of sequence: P: Contains palindrome (GACGTC) 

20 

TGCGACCCCA GTGATTGACA GACCGATGAC GTCGCCGGTG GACGGCTCAG TGATAATTTA 



25 



30 



35 



40 



Sequence No.: 32 

Length of sequence: 80 

Type of sequence- Nucleic acid 

Type of Chain : S i n g 1 e -stranded 

Topology: Linear 

Kind of sequence: Other nucleic acid; synthetic ON A 
Features of sequence: P: Contains palindrome (GACGTC) 
CCTCAGTCAC TGCGACCCCA GTGATTGACA GACCGATGAC GTCGCCGGTG GACGGCTCAG 
TGATAATTTA GATAGTACAC 



Sequence No . : 33 
^ Length of sequence: 45 

Type of sequence: Nucleic acid 

Type of Chain : S i ng I e -stranded 
50 Topology: Linear 

Kind of sequence: Other nucleic acid; synthetic 0NA 



55 
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Features of sequence: P: Contains palindrome (GACGTC) 
ACCGATGACG TCGCGACGTC CGGCACCACG ACGGCCACCG TGCTG 

Sequence No . : 34 

Length of sequence: 45 

Type of sequence: Nucleic acid 

Type of Chain : Single- stranded 

Topology* Linear 

Kind of sequence: Other nucleic acid; synthetic ONA 
Features of sequence: p: Contains palindrome (GACGTCj 
ACCGATGACG TCGCGACGTC CGGACGTCCG ACGGCCACCG TGCTG 

Sequence No.: 35 

Length of sequence: 45 

Type of sequence: Nucleic acid 

Type of Chain : Single- stranded 

Topology- Linear 

Kind of sequence: Other nucleic acid; synthetic DNA 
Features. of sequence: P: Contains palindrome (GACGTC) 
ACCGATGACG TCGCGACGTC CGGACGTCCG GACGTCACCG TGCTG 

Sequence No . : 36 

Length of sequence: 45 

Type of sequence: Nucleic acid 

Type of Chain : S i ng I e- stranded 

Topo I ogy : Li near 

Kind of sequence: Other nucleic acid; synthetic ONA 
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Features of sequence: P: Contains palindrome (GACGTC) 
ACCGATGACG TCGCGACGTC CGGACGTCCG GACGTCACCG ACGTC 

Sequence No.: 37 

Length of sequence: 30 

Type of sequence: Nucleic acid 

Type of chain: S i n g I e - s t r an d e d 

Topology: Linear 

Kind of sequence: Other nucleic acid; synthetic ONA 
Features of sequence: P: Contains Palindrome (GACGTC) 
GACGTCGACG TCGACGTCGA CGTCGACGTC 

Sequence No.: 38 

Length of sequence: 30 

Type of sequence: Nucleic acid 

Type of chain: S i ng I e - s t r a n d e d 

Topology: Linear 

Kind of sequence: Other nucleic acid; synthetic ONA 
Features of sequence: P: Contains palindrome (CACGTG) 
CACGTGCACG TGCACGTGCA CGTGCACGTG 

Sequence No . : 39 

Length of sequence: 30 

Type of sequence: Nucleic acid 

Type of chain: $ i ng I e -s t r and ed 

Topo I ogy : L i near 

Kind of sequence: Other nucleic acid; synthetic ONA 
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Features of sequence: P: Contains pal indrome (AACGTT) 
AACGTTAACG TTAACGTTAA CGTTAACGTT 

Sequence No . : 40 

Length of sequence: 30 

Type of sequence: Nucleic acid 

Type of chain: Single-stranded 

Topo logy: Linear 

Kind of sequence: Other nucleic acid; synthetic ON A 
Features of sequence: P: Contains pa i indrome (GCG'C'GC) 
GCGCGCGCGC GCGCGCGCGC GCGCGCGCGC 

Sequence No.: 41 

Length of sequence: 30 

Type of sequence: Nucleic acid 

Type of chain: S i ng I e - s t r and ed 

Topology: Linear 

Kind of sequence: Other nucleic acid; synthetic ON A 
Features of sequence: P: Contains palindrome (ATATAT) 
ATATATATAT ATATATATAT ATATATATAT 

Sequence No . : 42 

Length of sequence: 45 

Type of sequence: Nucleic acid 

Type of chain: Double- stranded 

Topo logy: Linear 

Kind of sequence: Other nucleic acid; synthetic DNA 
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Feature of sequence: ?: Conta.ns palindrom* (GACGTC) 
5 ' -ACCGATGACG TCGCCGGTGA CGGCACCACG ACGGCCACCG 7GCTG- 
3 ' -TGGCTACTGC AGCGGCCACT GCCGTGGTGC TGCCGGTGGC ACGAC- 

Sequence No . : 43 

Length of sequence: 30 

Type of sequence: Nucleic acid 

Type of chain: Single-stranded 

Topology: Linear 

Kind of sequence: Other nucleic acid; synthetic ONA 
Features of sequence: P: Contains palindrome (GACGTC) 
GGGGGGGGGG GGGACGTCGG GGGGGGGGGG 

Sequence No . : 44 

Length of sequence: 30 
Type of sequence: Nucleic acid 
Type of chain: Single-stranded 
Topo i ogy : L i near 

Kind of sequence: Other nucleic acid; synthetic ONA 
Features of sequence: P: Contains Palindrome (GACGTC) 
AAAAAAAAAA AAGACGTCAA AAAAAAAAAA 



Sequence No . : 45 

Length of sequence: 30 

Type of sequence: Nucleic acid 

Type of chain: Single-stranded 

Topology: Linear 
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:<ina of sequence: Other nucleic acid; synthetic 0«N A 
Features of sequence: P: Contains palindrome (GACGTC) 
TTTTTTTTTT TTGACGTCTT TTTTTTTTTT 

to 

Sequence No.: 46 
Length of sequence: 30 
15 Type of sequence: Nucleic acid 

Type of chain: Single-stranded 
Topology: Linear 

20 

Kind of sequence: Other nucleic acid; synthetic DNA 
Features of sequence: P: Contains palindrome (GACGTC) 
25 CCCCCCCCCC CCGACGTCCC CCCCCCCCCC 

Sequence No.: 47 

30 

Length of sequence: 30 
Type of sequence: Nucleic acid 
35 Type of chain: Single-stranded 

Topology: Linear 

Kind of sequence: Other nucleic acid; synthetic DNA 
Features of sequence: P: Contains pa I i nd r ome (GACGTC) 
GCGCGCGCGC GCGACGTCGC GCGCGCGCGC 

45 

Sequ ence No . 48 
Length of sequence: 30 

so 

Type of sequence: Nucleic acid 
Type of chain: S i ng I e - s t r and e d 
55 Topology: Linear 
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Kind of seauence: Other nucleic acid; synthetic ONA 
Features of sequence: P: Contains Palindrome (GACGTC) 
GAGAGAGAGA GAGACGTCGA GAGAGAGAGA 

Sequence No . : 49 

Length of sequence: 30 

Type of sequence: Nucleic acid 

Type of chain: Single-stranded 

Topology: Linear 

Kind of sequence: Other nucleic acid; synthetic ONA 
Features of sequence: P: Contains Palindrome (CGATCG) 
ACCGATCGAT CGGCCGGTGA CGGCACCACG 

Sequence No f : 50 

Length of sequence: 30 

Type of sequence: Nucleic acid 

Type of chain: Single-stranded 

Topo I ogy : Linear 

Kind of sequence: Other nucleic acid; synthetic ONA 
Features of sequence: P: Contains palindrome (ATCGAT) 
ACCGATATCG ATGCCGGTGA CGGCACCACG 



Sequence No . : 5 I 

Length of sequence: 30 

Type of sequence: Nucleic acid 

Type of chain: S i ng I e - s t r and ed 

Topo logy: Linear 
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Kind of sequence: Other nucleic acid; synthetic ONA 
Features of sequence: P: Contains Palindrome (TCGCGA ) 
ACCGATTCGC GAGCCGGTGA CGGCACCACG 

Sequence No.: 52 

Length of sequence: 30 

Type of sequence: Nucleic acid 

Type of chain: Single-stranded 

Topology: Linear 

Kind of sequence: Other nucleic acid; synthetic ONA 
Features of sequence: P: Contains palindrome (GCGCGC) 
ACCGATGCGC GCGCCGGTGA CGGCACCACG 

Sequence No.: 53 

Length of sequence: 30 

Type of sequence: Nucleic acid 

Type of chain: S i ng I e -s t r and ed 

Topology: Linear 

Kind of sequence: Other nucleic acid; synthetic ONA 
Features of sequence: P: Contains palindrome (CGTACG) 
ACCGATCGTA CGGCCGGTGA CGGCACCACG 

Sequence No . : 54 

Length of sequence: 30 

Type of sequence: Nucleic acid 

Type of chain: Single-stranded 

Topology:Linear 
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Kind of sequence: Other .nucleic acid; synchet.c QNA 
Features of sequence: P: Contains Palindrome ( AGC6CT) 
ACCGATAGCG CTGCCGGTGA CGGCACCACG 



Sequence No.: 55 

Length of sequence: 30 

Type of sequence: Nucleic acid 

Type of chain: Single-stranded 

Topology: Linear 

Kind of sequence: Other nucleic *r i w : e„~>.w- t :. 
Features of sequence: P: Contains Palindrome (CGGCCG) 
ACCGATCGGC CGGCCGGTGA CGGCACCACG 

Sequence No.: 56 

Length of sequence: 30 

Type of sequence: Nucleic acid 

Type of chain: Single-stranded 

Topology: Linear 

Kind of sequence: Other nucleic acid; synthetic ONA 
Features of sequence: P: Contains palindrome (GTCGAC) 
ACCGATGTCG ACGCCGGTGA CGGCACCACG 



Sequence No.: 57 

Length of sequence: 30 

Type of sequence: Nucleic acid 

Type of chain: S i no f e -s t r and e d 

Topology: Linear 
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Kind of sequence: Other nucleic acid; synthetic ON A 
5 Features of sequence: P: Contains palindrome (CGCGCG) 

ACCGATCGCG CGGCCGGTGA CGGCACCACG 

10 

Sequence No . : 58 

Length of sequence: 30 

is _ 

Type of sequence: Nucleic acid 

Type of chain: Single-stranded 

Topology: Linear 

20 

Kind of sequence: Other nucleic acid; synthetic ON A 
Features of sequence: P: Contains palindrome (ACGCGT) 
25 ACCGATACGC GTGCCGGTGA CGGCACCACG 

Sequence No . : 59 

30 

Length of sequence: 30 
Type of sequence: Nucleic acid 
35 Type of chain: Single-stranded 

Topology: Linear 

Kind of sequence: Other nucleic acid; synthetic DNA 

40 

Features of sequence: P: Contains palindrome (AAGCTT) 
ACCGATAAGC TTGCCGGTGA CGGCACCACG 

45 

Sequence No . : 60 
Length of sequence: 30 

so 

Type of sequence: Nucleic acid 
Type of chain: Single-stranded 
55 Topology: Linear 
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Kind of sequence: Other nucleic acid; synthetic ONA 
Features of sequence: P: Contains Palindrome (TTATAA) 
ACCGATTTAT AAGCCGGTGA CGGCACCACG 

Sequence No.: 61 

Length of sequence: 30 

Type of sequence: Nucleic acid 

Type of chain: S i ng I e-s t randed 

Topo I ogy : Li near 

Kind of sequence: Other nucleic acid; synthetic ONA 
Features of sequence: P: Contains Palindrome (TATATA) 
ACCGATTATA TAGCCGGTGA CGGCACCACG 

Sequence No . : 62 

Length of sequence: 30 

Type of sequence: Nucleic acid 

Type of chain: Single-stranded 

Topo I ogy : Li nea r 

Kind of sequence: Other nucleic acid; synthetic ONA 
Features of sequence*: P: Contains palindrome (AGTACT) 
ACCGATAGTA CTGCCGGTGA CGGCACCACG 

Sequence No . : 63 

Length of sequence: 30 

Type of sequence: Nucleic acid 

Type of chain: S i ng I e - s t r and e d 

Topology: Linear 
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Kind of sequence: Other nucleic acid; synthetic ONA 
Features of sequence: P: Contains palindrome (GAATTC ) 
ACCGATGAAT TCGCCGGTGA CGGCACCACG 

Sequence No.: 64 

Length of sequence: 30 

Type of sequence: Nucleic acid 

Type of chain: Single-stranded 

Topology: Linear 

Kind of sequence: Other nucleic acid; synthetic ONA 
Features of sequence: P: Contains palindrome (CTGCAG) 
ACCGATCTGC AGGCCGGTGA CGGCACCACG 

Sequence No . : 65 

Length of sequence: 30 

Type of sequence: Nucleic acid 

Type of chain: S i ng I e - s t r and a d 

Topology: Linear 

Kind of sequence: Other nucleic acid; synthetic ONA 
Features of sequence: P: Contains palindrome (AAATTT) 
ACCGATAAAT TTGCCGGTGA CGGCACCACG 



Sequence No . : 66 

Length of sequence: 30 

Type of sequence: Nucleic acid 

Type of chain: Single-stranded 

Topo I ogy : L i near 

Kind of sequence: Other nucleic acid; synthetic ONA 
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features of sequence- P- r„„.. 
s ouence. P. Conta.ns Palindrome (CCTAGG) 

ACCGATCCTA GGGCCGGTGA CGGCACCACG 



to Claims 



following general formula: contam.ng at least one structure represented by the 



5 , -X."'X3X a X,Y,Y l Y,'"Y.-3' 
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( wherein n is an integer from 3 to 50; X, X, X, • • • y a h v „ 

monodeoxyribonucleotide. X,. X 2 . X 3 . • • • and X mL h» , h ' 2 ' Y,> '"• Y « ar9 e ach a 

- X, and Y, in X, and Y 2 . in X, and Y„ m-Z7*V°lT * nucteotides : and bases 

as defined by Watson & Crick ) or a salt thereof. ' *"* com P ,ern entary with each other 

conta-ns at ,eas« one structure represented by the geZJTrul^ ' ^^"bonuc.eotide 
' T~ZZT^Z%^« «*" ' * * — X, in the genera, formu.a ( „ ,s 

deoxycytidylic acid, and T is deoxythymi^c ac*! aCid - A * deoxyadenyiic acid. C is 

5. An immunostimulatory remedy as described in Claim t «, 5 „ • .. 

general formula (I) is 5'-AGCGCT-3' ( wherein G ^ °' 2 ' Where ' n the st ™""* represented by the 
deoxycytidylic acid, and T is deoxy^Sylic ^ add ). de ° Xy9Uany " C acid " A •» deoxyadenylic acid/c is 

deoxycytidylic acid, and T is teoxyt^Z ^l ac ' d ' A is deoxyadenylic acid. C ,s 

deoxycytidylic acid, and T is daKji^CT.^ de ° Xy9ua "V" c acid. A is deoxyadenylic acid. C is 
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7. An i 



<*5 

8- An ii 



immuostjmulatory remedy as described in Claim I or 2 wherein th. « ♦ 
general formula (I) is 5'-ACGCGT-3' f wherein G i, h! , 8 StfUCture ^sented by the 

deoxycytidyiic acid, and T is deoxythymtylic act, >. de0xy 9 ua "V" c acid. A is deoxyadenylic acid C is 

deoxycytidylic acid, and T is deoxy^ym^c add ' de ° Xy9Uany, * C aC,d - A is ^adenylic acid. C is 

deoxycytidylic acid, and T h j^^^Sr^S," acid. A is deoxyadenylic ac.d.'c :. 

11. An immunostimulatory remedy as described in Claim , or 2 wherein the s tn,, h 

v» . wnerein the structure represented 
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17. An immunostimulatorv remedv a* rfocrrih^ r*^>.~ < 

" Mas: ^:^™r- - - 
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© Immunostimulatory remedies containing palindromic DNA sequences. 



© Single-stranded, linear polydeoxyribonucleotides 
with a base number of 10 to 100 containing at least 
one structure represented by the following general 
formula: 



above, or a salt thereof, are efficacious against ma- 
lignant tumors, infectious diseases. im- 
munodeficiency diseases and autoimmune diseases, 
with minimized side-effects. 



5'-VX 3 X 2 X,Y,Y 2 Y----Y fl -3' (I) 
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( wherein n is an integer from 3 to 50; Xi. X?. Xj, 
Xn-and Yt, Y 2 , Y 3 . Y n are each a mon- 
odeoxyribonucleotide; Xi , X 2 , Xj, - * * and X„ may be 
the same or different nucleotides; and bases in Xi 
and Yi , in X 2 and Y 2 , in Xj and Ys, in # * * , and in X« 
and Y n are complementary with each other as de- 
fined by Watson & Crick ). and double-stranded, 
linear polydeoxyribonucleotides, in which at least 
one singie-stranded, linear polydeoxyribonucleotide 
contains at least one structure represented by the 
general formula (I), both show strong im- 
munostimulatory activity. 

Thus, remedies containing, as active ingredient, 
such aispecific polydeoxyribonuleotide as dsecribed 
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